The interradicular region of primary molars is permeated by many foramina, channels and accessories that connect the pulp cavity with the periapical tissues anatomically. Thus, pulp decomposition products or drugs used in endodontic treatment can trigger inflammatory reactions. The aim of this study was to evaluate the blood cell profile of the alveolar region after extraction of primary molars treated with CTZ paste. Forty-eight primary molars were selected with clinical and radiographic signs of extraction. The sample was divided into three groups with 16 teeth each: Group 1-healthy teeth; Group 2-untreated decayed teeth; and Group 3-teeth treated with CTZ paste. Immediately after the extraction, blood from the interface of the tooth socket was collected and smears were performed for further evaluation. The slides were stained by the Fast Panoptic ® method and analysed by two previously trained examiners who counted the leucocytes in sets of 100 cells/slide, differentiating them into neutrophils, lymphocytes, monocytes, eosinophils and basophils. The data were analysed statistically by the MANOVA test. The blood samples from Group 2 differed significantly from Group 1 samples for all classes of leucocytes, except basophils, with higher average for lymphocytes (62.56), monocytes (7.81) and eosinophils (2.31). For Group 3, there was a relative difference (P < 0.05) to Group 2, of monocytes and eosinophils values. The blood cellularity interface in the tooth socket of primary teeth treated with CTZ paste is similar to those of healthy, exfoliated teeth and physiologically different from untreated decayed teeth.
| INTRODUCTION
Primary molars present anatomical complexity, characterized by the presence of side channels, sharp curves and irregular root resorption. These conditions hamper the chemical-mechanical preparation and the establishment of apical limit for instrumentation and filling the canals of these teeth when they have irreversible pulp disease. As an additional challenge, some children may exhibit behavioural problems during dental treatment.
chamber through location and clearing of canals and the use of antibiotic paste at the entrance of the conduits. Against this background perspective, Cappiello, in 1964, 4 recommended paste of chloramphenicol, tetracycline, zinc oxide and eugenol-CTZ paste-for treatment of primary teeth with irreversible pulpitis. [4] [5] [6] The intimate relationship of primary teeth with their permanent successors makes them an interconnected unit, and the interradicular region of primary molars provides pulp-periodontal communication in which pulp decomposition products or toxic materials can penetrate the gingiva and trigger an inflammatory reaction. 7 Therefore, materials used in pulp therapy of primary teeth should be biocompatible. 8 The pattern of the inflammatory response can be assessed by counting blood cells belonging to the immune system and determining the group of leucocytes responsible for the immediate cellular response. Cytological studies that are generally performed by counting the number and type of leucocytes can also be used as a reference in identifying potential diseases. 9, 10 The aim of this study was to quantitatively and qualitatively evaluate the inflammatory cells present in the blood of the interface with the tooth socket, after extraction of primary molars treated with CTZ paste.
| METHODS

| Study design and ethical aspects
The cross-sectional observational study started after an approval given by the Research Ethics Committee of the Federal University of Piauí (UFPI) (CAAE: 0124.0.045. 000-10). Parents or legal guardians signed a clarified consent form together with their underage children, according to ethical principles of the Declaration of Helsinki.
| Sample selection
The sample population was children aged between nine and 10 years old, selected from the children's dental clinic database of UFPI. The children were selected after analysis of the records by chronological age that was compatible with physiological exfoliation and evaluation of the final periapical radiography control, where protocol is evaluated at root resorption stage of the primary tooth and dental development of successor premolar.
The sample was divided into three groups: Group 1 had healthy primary molars, Group 2 had decayed primary molars without treatment and without clinical and radiographic sign of pulp necrosis, and Group 3 had primary molars treated with CTZ paste and presented restorations without infiltration, with good adaptation of the margins of the restoration and without dental carious lesion.
Children in Groups 1 and 2 were selected during clinical routine care at the Pediatric Dentistry and Child Clinic of UFPI subjects when they presented with permanent successors that had two-thirds or more of the root formed.
Researchers selected 23 children who had 32 primary molars endodontically treated with CTZ paste and which showed clinical and radiographic signs of extraction, that is, more than two-thirds of root resorption was evident. In these cases, the permanent successor should exhibit two-thirds or more of formed root. Additionally, the molars should not have presented abscesses, and the restoration should have shown no clinical evidence of infiltration. These patients, who were usually evaluated quarterly, were selected from the database to comprise Group 3.
Twenty children returned for the next stage of the experiment and of those, 10 molars were exfoliated, 4 had restorations infiltration and 2 showed excessive mobility and permanent successor tooth eruption. So, 16 primary molars met the inclusion criteria to form Group 3. The sizes of the comparison Groups 1 and 2 were determined according to the Group 3 (n = 16 teeth in each group).
| Obtaining the blood smears
The extractions were carried out in relative isolation from the operative field to avoid contamination with saliva. Blood from the alveolus was collected by a sterile surgical curette (Quinelato ® , Rio Claro, SP, Brazil). Immediately after extraction, a drop of collected blood was poured onto a glass slide, previously defatted with 70% alcohol, which expanded by capillarity. The material was then stretched on to a second slide by pushing it in a uniform motion. Each extracted tooth was made into three slides to select the one with the best technical quality. After performing the blood smear, slides were fixed in 98.9% methyl alcohol for one minute and dried in a vertical position at room temperature.
Haematological staining was performed manually using the Fast Panoptic ® method (LaborClin, Pinhais, PR, Brazil), following the manufacturer's recommendations. The slides were immersed in three solutions in the following order: triarylmethane 0.1%, xanthene 0.1% and thiazine 0.1%. During submersion in each solution, they were kept continuously moving up and down for fiveseconds (five immersions of one-second each). Then, the slides were positioned vertically to drain excessive solution. At the end of the process, the slides were rinsed with distilled water and placed in a vertical position with the end of the extension facing upward, until they dried spontaneously.
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| Cytological analysis
Readings were performed on the slides using a light binocular microscope Olympus (Tokyo, Japan) at 40× magnification. One hundred leucocytes per slide were counted and differentiated into five classes: neutrophils, lymphocytes, monocytes, eosinophils and basophils. To minimize probable errors and subjectivity by the evaluator, the analysis of the slides was performed by two previously trained assessors, who did not know to which group they belonged. In a double-blind experiment, both evaluators analysed the same field at different times on the same slide, knowing the result of another appraiser. To obtain intra-examiner agreement, each evaluator took two readings on 10% (κ = 0.85 and 0.81, for examiner A and B respectively).
Inter-examiner agreement obtained a kappa value = 0.80.
| Statistical analysis
Data were tabulated and analysed using SPSS ® version 18.0 (Statistical Package for Social Sciences, SPSS Inc., Chicago, IL, USA). For descriptive analysis of the variables, we used the central tendency and dispersion measures.
To associate the combined effect of leucocytes on the groups of teeth, we used the MANOVA test (multivariate analysis of variance), adopting the Wilks' lambda test, followed by Tukey's post-test to compare the groups of teeth, according to the leucocytes. The level of significance was 5%.
| RESULTS
The mean and standard deviation of the classes of leucocytes, according to the groups of teeth, are described in Table 1 .
In the multivariate model, as shown in Table 2 , there was an overall association of the three groups when comparing the types of leucocytes as assessed by the Wilks' lambda test (P < 0.05). All multivariate tests showed significant association.
Mean differences were observed for neutrophils, lymphocytes, monocytes and eosinophils when comparing Groups 1 and 2. The mean number of neutrophils observed in Group 2 was 41% less compared to Group 1, while the mean number of mononuclear leucocytes (lymphocytes and monocytes) from the group of decayed teeth was 30% higher compared to the healthy teeth group. As for basophils, there was no difference between the groups. In addition, the number measured was negligible compared to the numbers of other leucocytes ( Table 2 ). There was a significant difference (P < 0.05) between the mean numbers of monocytes and eosinophils in Group 3 and Group 2, which showed a drop for each cell type, 81% and 51%, respectively, after treatment of decayed teeth with the CTZ paste. The leucocyte parameters between Groups 1 and 3 showed no significant difference, and the measured values were very similar to each other (Table 2) . 
| DISCUSSION
The interradicular region of primary molars is permeated by many foramens, channels and accessories that anatomically connect the pulp cavity with the periapical tissues. Thus, pulp decomposition products or drugs used in endodontic treatment can trigger inflammatory reactions. Therefore, materials and substances in pulp therapy of primary molars should have low toxicity and be biocompatible. 8, 11 The present study included a group of healthy teeth for the purpose of describing the cellular processes taking place during root resorption and also for describing the normal range of primary teeth. 12 In the present study, this group showed predominately neutrophils, an average number of lymphocytes and low values for the other types of leucocytes. Untreated decayed teeth, compared with healthy teeth, showed significant cellular differences: the first had a lower mean of neutrophils and the highest average of lymphocytes, monocytes and eosinophils. Increased levels of lymphocytes and monocytes characterize cellular infiltrates observed in chronic inflammation. Low neutrophil rates are observed in chronic inflammation, compatible with dental caries. 13, 14 The average numbers of leucocyte types observed in the group of teeth treated with CTZ paste (Group 3) are similar to those present in healthy teeth group (Group 1), demonstrating that the cellular pattern of teeth treated with CTZ paste is similar to that of normal teeth. The results can be explained because the CTZ paste does not induce a persistent inflammatory reaction but promote events related to tissue repair, a fact that corroborates literature data showing that CTZ paste is biocompatible 8 and has efficient antimicrobial action. 4, 6 When comparing the group treated with CTZ paste with the one composed of untreated decayed teeth, we observed higher average numbers of monocytes and eosinophils (Table 1) . Monocytes and eosinophils are cells that have important actions in infection control. Monocytes, after being stimulated, differentiate into macrophages, which together comprise the group of phagocytic cells. 9, 10 Eosinophils are cells that actively induce inflammation and their numbers increase as blood circulates during allergic reactions and parasitic infestations. 9,14 Therefore, we find smaller values for those cells when teeth are treated with CTZ paste (Group 3) compared to values representing untreated decayed teeth (Group 2). This shows the paste's ability to control infection after treatment. The differential count of leucocytes in blood smears is a widely used laboratory test; however, it has a limited specificity due to interactions and factors such as the subject's age and ethnicity or the sequence of drug administration. 15 This quantitative and qualitative study of cellular characterization has shown that teeth treated with CTZ paste showed cell parameters similar to those of healthy teeth, a condition that suggests the use of CTZ paste is an option to control infections in the pulp of primary molars.
| CONCLUSION
The blood cellularity interface of the tooth socket of primary teeth treated with CTZ paste was similar to that found in healthy, exfoliated teeth and was physiologically different from untreated decayed teeth. The cellular profile of primary molars after treatment with CTZ paste suggests tooth socket integrity maintenance.
